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(54) ORGANIC ELECTROLUMINESCENT DISPLAY DEVICE AND ITS MANUFACTURING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent display device, capable of preventing 
generation of an alteration layer 7 causing contact 
resistance to increase by forming a barrier layer 8 as a 
surface layer of an extraction electrode 5, and being 
driven by a comparatively constant voltage. 
SOLUTION: In this organic electroluminescence display 
device, the barrier layer 8 is formed as the surface layer 
of the extraction electrode 5 installed on a transparent 
substrate 1 . The extraction electrode 5 is brought into 
contact via the barrier layer 8 with a metal electrode 4 
laminated on the transparent substrate 1 via an organic 
luminescent layer 3. The extraction electrode 5 is formed 
from metallic conductive material such as Cr, Al, Cu, Ag, 

Au, Pt, Pd, Ni, Mo, Ta, Ti, W, C, Fe, In, Ag-Mg, Zn or the like. The barrier layer 8 is formed of 
a metal, having satisfactory heat-resistant alteration property and a high-melting point, a noble 
metal, an oxide, a nitride, or an oxidized nitride. 



IL- 



LEGAL STATUS y( 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 



. the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



05- 1-27; 3 :24PM;T S INTERNATIONAL CORPORATION US OBION, SPIVAK, MA;033258t398 



# 35/ 83 



ci9>b*b&sw <j p> 02) & II f 


p 4s w (A) <ll)»?faJH4>B8»^ 






#012001-351778 






f D9flrt1 _ V?1 7711 A ^ 






<43)&fflB ¥J813*12J121BCZOO].I2.21) 


(5i)i»ta' 






H0 5B 33/08 




H05B 33/08 3K007 


33/10 




33/10 


33/14 




33/14 A 






Safifeft 5fcRiB©«6 OL (4 5 5) 




ftflQOOO— 17l946(P2000— 171946) 


CTOtflSaA 000221026 










¥&12*6JiaB<200&6.8) 












































CAOttSA 100092382 






s 






F#--A<0#) 3K007 AB08 AB14 ABlS AB18 CA01 






CB01 0005 DAD) D803 BOO 






FA01 FA02 



(5?) mm 

ism 3imu«a503EJS^u7e8^jsTs 

r. Al. Cm, Ag. Au, Pt. Pd. Nl, M 
o. Ta. Tl. W. C, Fe, In, Ag~Mg. 2 

&£B&<Z>A#fti*»A&R. S£S. ttfttt, 

xi*aaftflrcjiMfc**i*. 




05- 1-27; 3:24PM:T S INTERNATIONAL CORPORATION US OBLON, SPI VAK, MA; 0332561398 



# 38/ 83 



(2) 

I 

[aas i ) mw&mzmiznum L5&©$® 
stasnfcawisaic. wsr<'j7Be#UTii3S2?im 

l.«S#fcttUTl>*£££»mi:Ta*raxU* ho 

(Si*S2) Cr, Al. Cu. As, Au. Pt, 
Pd, Ni. Mo. Ta. Ti. W. C, Fe, In. 
Ag -Ms. Zn#S8tftlfcfcaS««tmT9lttSU 

as&*#j8a4rcu*»#3i i sswmaxu* h oju 10 

tsi*J94] 3itabisaflj&jwsigs*m©am 
3te&xiiflisfl;»©»S£ utau 7«##jas*vt 

HSSS#SlK»©«ttXU* HD;V5*yfe>^aw 

2fl;ttXttBSfl:4&©»H *ffi«tt&#a t ur*«Ea 

[0 00 1] 
[0 002] 

Wcfl^XTV-f /t?*?-f M»6 
****HB©a*«K J: oTlfl*H8 <&4-ttf 

«, ra«©Jia3#«SftK£J:^Tfcto4S2:&<. 40 
10 0 0 3] XW0 SDJW5*yte>X$mtL,T8* 

-fy«ffil8««2. ^«563eB3. BOBS 2 JcBXT 

[oo 04] aa«a2Rtfaa«a4TBfi*nsx so 



4*68200 1 -3 5 1778 

2 

YV h 'J y * X JiCBra&BldBataMtSfltt&l-Si. 
BfflBa»*©*-/l'£lM«*fc©«?##«a}feB 3 

twbbu $mw$ : f-#m*t\mtzm* 

©o»sna. *ajaxii, coaaxi^hBjta* 
xk*uthw»»k6 
bbbs2xv swags &bb?«bbbs2 

ft*Z£ fc*f Bfl¥ 8-3 1 5 98 1 3&BT*8rt-Ufc. 
(000 5) 

mw#Mki,£5 tr &ma) mm® 6 n. 

Atf*y**B'<-;il<*BB/t*-> > CBttU 

aaiUTaaen*. atupaat. ®itMfcSW6© 
5ituuma5©»»tt-cttatte*tfit»& 

(B2) <fcg«a4£©S5««iriR*«g 

arra. *-©is». ««xu^hDji,5*y-fe>^a«K 
aagna. 

[0 00 6] 

waeatirt-«fc»©*B) c<oj:5ttra 

Bfc/VJ7B£»j£'r*;i£fcJ;D* *-*«©»»« 

t3iffib«a©aa. tHncttsitHLaataaaa*: 

«>att&M>±**BjbU Jt««fiV>fflETfflHiPl65 

actfcBWtr*. *56W©w«xu^ho^s*y 
•fe>^a*9*A-f^i4, *©i»*Btf**fc©. aw 
saesi* e tifcsi as u«s©aa o 7 a *aa 

sc, nHrty7»*#LT«e5i*u«H#aauT 

[0 0 0 7] 3iauma», &u«cr, ai. c 

u. Ag. Au. Pt. Pd, Ni, Mo. Ta. T 
I. W. C. Fe. In. Ag-Mg. Zn*>fcB»ft 
fc*a««B*mraaaft*. A«J7JStt. fflfiWEJt 
tt©&#£S5»£fcE, ft&R. Bflitt.- BttttXBB 

SftfeT»*$n*. 3iaiL«affl^KH3«^ 

8©BMW&. S<t«JX«K2<Ktt©»»ttTfe/XU7 

ttfttt. aft«xttaa<b«®BB*e»tt»BBi: l 
TJBfitufcar. 5ittsix5««:awsa±fc3etabT , b 
?ifflL«a©aaicjB«jt3n*^ , J7att, sa 
ttasa&«tf9imLmai:^fcHi:x^?>ya*a 

[0 0 0 8] •■- : " 



05- 1-27; 3:24f>M;T S INTERNATIONAL CORPORATION US OBLON. SPIVAK. MA; 0332581 398 



# 37/ 83 



(3) 

3 

mL®ffi5<7)Sffi*V"< , J7@8't?ttai.T^%. *©» 

(01) fc«HEHCJMM**-3"0»«. 
MKioT. B|BlMWB6 0J««lC5ltBL*S5©« 

1. Cu. Ag. Au. Pt. Pd. Nl, Mo. T 

a. Tl, W. C, F«, In. Ag-Mg, Zn&O JO 

[0 0 0 9] AU7H8©««i:b-Ctt. @IE)$feBK6 
JBjfcSS©*-^ J»ffi8©0fc«8l'&V>RSto(& 
«. ftfcB. R<W*. m». KStfc«J«3WBt-rv> 

S?«te£S6tf&v>eg©RJ5 dWSWCIil 0- 1 
0 0A. »£l,<ttl 0-50 OA. fiJBCttl 0-2 
0 0A) -e/t^BSSJpaf**"^ «&4*C»ffl* 

iSCffittfcAv. Pt, Pd. W, MQ«^B*fi(0 

CrO.. AlO,, MoO.. FeO,. Nl 
O,. AsO„ ZnO,. TaO,. WO.. S10,. S 
nO„ CrN.. S 1 N to CrN.O„ T I Cm Ta 
SnO.. TaSnO.N,*C5Rfl:tt, SMttt. SSft 

[0 0 1 0} S&. SimteffiStfi^T^KXI** 

€rfiwrr*s*gwsT, jSHSKaatatf/xna** 30 

<b«b^0Dy<'j7e8At5imt.«a5jhK:^an*. 91 
ta uss 5 tm c*K©a.fltfb. afl:«3tttafifift»r 

as©SB»c#rtanfc/xy788tt. SBIftaset 
^naTfj&a**, *t-*as»fcfE&-m©sMa3xsc 

ttt*3IBL^ffiS©8tt«ri£&ttK&jrr*. 40 
[0011) SEfc» 3iaL-®ffi5©»ttfcft3t-?T. as 
RfcSBAbfcA r3*II»-Cfcfc*.tt"C r *Z*y9 'J > 
a C r 0.a©»K«tSWS« 1 .tCJ&fi&Sn 

CrO.JtJ3B8tt. a«it«i-a3itab«ffl6© 
ffi«tt*i*i±a-e-ae«tt*iiB9 <bs) tLx® 

[00 12) 

t5g»«y 1 } swats 1 9ma 2 uta. a 

r #IBSTC r W-Vv YXLW>*.7>ny9 'J >?fc 50 



*SGS2 0 0 ) -3 S 1 77 8 

4 

J;oTJ8/?2 9 0 0 A©WC r SlBSmLfc (04 
a) . ArSBflStCKi&fcWAU CrO.«r 

3lfflL«ffi5©±K*8lStf. KJ910 0A©CrO, 
SWfifcfctfLfc (04 b) . C r 0.5M3*»#aa*lfc 

a©awa« i cw-yx wt*->*j&&bfc& 

C r 0.»K£/^-~>yLTJff£«MS©3llBl,«ffi 
5Rtf/t'J7JB8«J&j*Lfc (04 c) . £©£*. m 

cxv ^>^aT9iaib«« sst/znj 7B 8 ©s*** 

A5-->{^-CS%fc», BflKlIST??f£flM*©3ltb 
bmg 5 U7B8 5fi*«f/dST« S. 
[0 0 13] *WT. SWSfil**-^>C»AL.T 
1 5 0-30 OXrwflBBTVS-* Lfci&. A 1 
307ht78ITi8(fii4^b& (04 d) . » 

iisnftfti«i4 1 sita tea s i©gftt»«R «m 

SLfcem*»ltC»-f. »l*»£«&*fe,*5fc> C 
r 0.*/t 'J 7S 8 £ Ut«WiLfc3iaj USffi 5Ttt, 

*- * »ic *> *b«s 4 \zn uT«nsa»«a£tt» u 

^-^BSC2 0 0'C»±TS«-3tL.&(HaM 
[0 0 14] 

(£»« 2 ] awats i fcjt*r*3itab«a 5 osant 

*|6l±aii-*fe«>. 88***Al,fcAr3?ffl«-CCr* 
HCLfcXAy^UVyc^-aTlB^lOOA 

jSUfc (05 a) . ^v»T, a*7«J-©Ar8H$lfc 
«ATCr*XAty5"J>d^U RJ92 8 0 0A©Cr 
(5iaSU«S5) (05b) . ffltKSS 

^Ar^fflgfclffAbTX/Xyi'U^U EJglOO 
A©CrOx85« 0'('J7S8) ^{6«S4©±fc^ 

ekl^ (05 c) . mm&nmwi tmvzv?>? 

15&T!r<f-->yU TBfcffi»tta«iH9. glfc 
A'J7B 8 *«SA.fc9iaibl8« 5 £#fl&Ufc (05 
d) . *lriT, aWSfil**-^>C»AUTl 5 0 
-3 0 0"C©«8BT^-^l/fc», Al Sr«ST*»J7 

K*7ttT&RfSffi4fe?gB6tfc (05 e) . 

[0 0 15] ®Stttt!SB92ttm»J7S8©CrO. 

^K-ca»anfc5iaiu«s 5©&®is« 4 ic^-rse 

fflifiRR^iaSOfett*«rail-Sl'. C©«6ICb. 
fc. 2ffi/Cr©KaiXSffi/Cr0x8R/CraHfi 

n-f n7 5/100 atf 100/100 ©saisa**© 
c rox«K6^aa-&*itc«fc-3xs«ifc 

#r*9lfflU«« 5 ©S3M4*t|S|±-f & r tlflV )oH. 
[00 16] 

[tt»W] ^'J7a8RtfeaHt5Sc«H9€««Uftl> 

ctspse. sjs«ifci3iU3&tti??imuaa5=&aw 



A- ' " •"hi-; — 



05- 1-27; 3 : 2 4 PM ; T S INTERNATIONAL CORPORATION US OBLON. SPIVAR, MA; 0332561 398 



# 38/ 83 



(4) #682 0 0 1 -3 5 1778 

5 6 

a-ett«»«et«Diaijows sa»«ft<os u» ( o o 1 7 } 

SI :Cr5iaa*ff©B«**tf*-*«K*^TOfcfl>«MtfS* (Q) zm*&B 





< - 9 m £ <1C) 


20 


150 


200 


260 


300 


350 


Cr/CrOx 


2.8 x 10 3 


3.9 X10 3 


8.6X10 1 


2.5X10 1 


1.7X10 1 


8.0X10' 


CrOx/Cr/ 
CiOx 


2^xl0 3 


3.3 xiO 1 


8.7X10 1 


2.5X10 1 


1.7X10 1 


7.9X10 1 




&2X10 1 


2.3 xio 2 


1.1 xiO 2 


6.3X10 2 


4.8X10 3 


2.8 x 10 s 



(00 18) 

SOT, BBa»SK*B2^©SR:jiD»SnTfe3lffiU 20 
«tt«t>«ffi-es$!rr a - i*«JfiS**r«x h ojv 

(BHO««fcSl£) 

can eiaifiSR*at?te««xu^hD/w5*9* 



B 

CB4) ^js««ji©*axu>?ho;us*5/-fe>xa 
1 : aaats 2 : assms 3 : 

4 : S : 3lfflL«S 6 : ar>9lfi»B 

7 : S*tJ9 8 : /t'J 78 9 : ®»tt»SB 



(01) 



(02) 




— i 



(J33) 




'ft." j-V-'v ^^iSi^^-' <; ^ y ^ f 



1-27; 3:24PM;T S INTERNATIONAL CORPORATION US OBLON, SPIVAK, MA ; 0332 581 398 # 39/ 

(S) WB82 00 J-35J778 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention maintains the contact resistance to an electrode low, and relates 
to the organic electroluminescence display device which can be driven on a comparatively low electrical 
potential difference. 
[0002] 

[Description of the Prior Art] As a electrochromatic display which replaces the Braun tube, a liquid 
crystal display panel is various and has spread. However, since a liquid crystal display panel is a method 
which carries out image display with the light which passed the liquid crystal layer from the back light, 
an image may become hard to see with the include angle to see or surrounding intensity. An image is 
observed by visibility sufficient also in a dark place, without the display panel using this point and the 
electroluminescent element which displays a need image by field luminescence changing the 
conspicuousness of an image with an observation include angle. 

[0003] Although various inorganic materials and organic materials are known as an electroluminescence 
ingredient, the organic material which carries out high brightness luminescence with low power attracts 
attention, the structure ( drawing 1 ) to which the display device which used an organic luminescent 
material carried out the laminating of two or more stripe-lik e metal electrodes 4 which intersect 
p erpendicularl y with two or more stripe-like transparen^ectro^ 3, and 

a transparent electrode 2 to the transparence substrate 1 one by one — **** -- it is. On the transparence 
substrate 1, the laminating of the cash-drawer electrode 5 which flows in a metal electrode 4 is carried 
out. 

[0004] If a drive current is supplied to the predetermined location on XY matrix formed with a 
transparent electrode 2 and a metal electrode 4, the electron from the hole side from an anode plate side 
and a cathode side will recombine by the organic luminous layer 3, an organic emitter molecule will be 
excited, and light will be emitted in the shape of a field. Luminescence is taken out outside through a 
transparent electrode 2 and the transparence substrate U The short circuit of the transparent electrode 2 
and metal electrode 4 resulting from the level difference of the transparent electrode 2 edge section was 
prevented, and these people introduced by JP,8-3 15981, A that a clear image was displayed, when 
forming an interlayer insulation film 6 in this organic electroluminescence display device. 
[0005] 

[Problem(s) to be Solved by the Invention] An interlayer insulation film 6 applies for example, a silica 
distribution paste by the predetermined pattern, and is formed of BEKU. Or a polyimide system coating 
is applied and it is formed as a stable polymer coat by making a bridge construct by heat treatment. In 
any case, BEKU is needed for formation of an interlayer insulation film 6, and it is easy to deteriorate 
the front face of the cash -drawer electrode 5. A lthough the m etal with resis^ce^lpw asan ingredient p£_ 
the cash-draw exelectrode 5 is used, if the deterioration layer TT ^r^n^i yger^ratQS on a front face by 
BEKU, the contact resistance R with a metal electrode 4 will increase. Consequently, a high electrical 
potential difference is needed for the drive of an organic electroluminescence display device, and 
degradation of the organic electroluminescence display device by the temperature up is also promoted. 
[0006] 

[Means for Solving the Problem] By being thought out that such a problem should be solved and 
forming a barrier layer in the front face of a cash-drawer electrode, this invention is pulled out at the 
time of heating of BEKU etc., prevents deterioration of an electrode, as a result the rise of the contact 
resistance of a cash-drawer electrode and a metal electrode, and aims at offering the organic 
electroluminescence display device which can be driven on a comparatively low electrical potential 
difference. It pulls out, a barrier layer is formed in the surface of an electrode, and the organic 
electroluminescence display device of this invention is characterized by said cash-drawer electrode 
touching the metal electrode which was prepared in the transparence substrate and by which the 
laminating was carried out on the transparence substrate through the organic luminous layer through said 
barrier layer in order to attain the purpose. 

[0007] A cash-drawer electrode is formed with the nature electrical conducting material of a metal 
chosen from Cr, aluminum, Cu, Ag, Au, Pt, Pd, nickel, Mo, Ta, Ti, W, C, Fe, In, Ag-Mg, and Zn. A 
barrier layer is formed with the good refractory metal, the noble metals, the oxide, nitride, or acid nitride 
of heat-resistant deterioration nature. Moreover, a barrier layer can be formed also as a thin layer of the 



oxide of the nature electrical conducting material for cash-drawer electrodes of a metal, a nitride, or an 
acid nitride. Furthermore, after forming the thin layer of the oxide of the nature electrical conducting 
material for cash-drawer electrodes of a metal, a nitride, or an acid nitride as an adhesion improvement 
layer, a cash-drawer electrode may be formed on a transparence substrate. The barrier layer formed in 
the surface of a cash-drawer electrode is processible usin g the ^ame^etchingjgagent with the cash-^ 
d rawer ele ctrode containing an adhesion improvement layer. J 
[0008] — - .^^^^^ 

[Embodiment of the Invention] The organic electroluminescence display device according to this 
invention has covered the front face of the CSsh-drawer^electrode~-5 ; wd*h*the ^barrier layer 8, as shown in 
drawing 3 . Others have the almost same layer structure as the conventional organic electroluminescence 
display device ( drawing 1 ). By formation of the barrie7layef87r^ 

i nsulation fil.m ^jp^im^^nj the front face of an electrode 5 is protected thermally, and generation of the 
deterioration layer 7 is prevented. A metal or alloys, suc h as Cr, aluminum, Cu, Ag, Au, Pt, Pd, nickel, 
f^£,Ta, Ti v W, C,J<e^d Irfe^ Ag-Mg, and Zn, are used for the ingredient of the cash- 

drawer electrode 5. THfese metals or alloys are formed on the transparence substrate 1 as a-thiniilm by 
approaches, such as vacuum evaporationo, sputtering, and ion plating. 

[0009] As an ingredient of the barrier layer 8, the refractory metal which does not deteriorate in the case 
of heat treatments, such as BEKU at the time of interlayer insulation film 6 formation, noble metals, the 
oxide, the nitride, the acid nitride, etc. are suitable. When forming the barrier layer 8 by the thickness 
(specifically 10-100A, preferably 10-500A, the optimal 10-200A) of extent which does not bar 
conductivity, the ingredient classified into the insulating material is also usable. Specifically, there are 
oxides, such as CrOx, AlOx, MoOx, FeOx, NiOx, AgOx, ZnOx, TaOx, WOx, SiOx, SnOx, CrNx, SiNx, 
CrNxOy, TiCx, TaSnOx, and TaSnOxNy, a nitride, an acid nitride, etc. other than metallic materials, 
i suc^as^Au,-Pt, Pd, W, Mo^ 
[0010] Moreover, it is also possible to use the metal used for the cash-drawer electrode 5 or the oxide of 
an alloy, a nitride, or an acid nitride for the barrier layer 8. In the culmination which forms the cash- 
drawer electrode 5 in this case, by introducing oxygen and/or nitrogen into an ambient atmosphere, the 
barrier layers 8, such as a metallic oxide, a metal nitride, and a metal acid nitride, pull out, and it is 
formed on an electrode 5. The barrier layer 8 formed with the oxide, nitride, or acid nitride of the same 
metal as the cash-drawer electrode 5 can carry out patterning using the same etching reagent as the cash- 
drawer electrode 5 in many cases. Although the barrier layer 8 formed in the surface of the cash-drawer 
electrode 5 is effective when preventing generation of the deterioration layer 7 at the time of the BEKU 
processing which forms an interlayer insulation film 6, also not only in the time of BEKU processing 
but in other heat treatment processes, generation of tKeUeterioration Fay er 7 is^controllecl effectively, and 
the. contact resistance of the cash-drawer electrode 5 to a metal electrode 4 is maintained to lo wer orde r. 
[001 1] Furthermore, if sputtering of the Cr is carried out in advance of formation of the cash-drawer 
electrode 5 in Ar ambient atmosphere which introduced oxygen, the thin film of the quality of CrOx will 
be formed on the transparence substrate 1. The nature thin film of CrOx works as an adhesion 
improvement layer 9 ( drawing 5 ) which raises the adhesion of the cash-drawer electrode 5 to a 
substrate 1 . Patterning also of the nature thin film of CrOx can be carried out using the same etching 
reagent as the cash-drawer electrode 5. 
[0012] 

[Example 1] After forming a transparent electrode 2 in the transparence substrate 1, the pure Cr thin film 
of 2900A of thickness was formed by sputtering which used Cr for the target in Ar ambient atmosphere 
( drawing 4 a). Subsequently, introduced oxygen into Ar ambient atmosphere, and pulled out CrOx, it 
was made to deposit on an electrode 5, and the CrOx thin film of 100A of thickness was formed 
( drawing 4 b). It etched into the transparence substrate 1 after the CrOx thin film was formed using the 
etching reagent which contains cerium-nitrate Amon after forming a resist pattern, and by exfoliating a 
resist, patterning of a pure Cr thin film and the CrOx thin film was carried out, and the cash-drawer 
electrode 5 and the barrier layer 8 of a predetermined configuration were formed ( drawing 4 c). Since 
the jsame e tching jreagent draws out and patterning of the bothjjdes of an electrode 5 and the barrier^ , 
la yerj^ can be carried out at thisj time^the cash- drawer electrode 5 and jthgj) airier la yer 8 of a J' 
predeterminedxonfigurationxa^ 

[0013] Subsequently, after BEKU [ inserting the transparence substrate 1 in oven and ] in 150-300 
degrees C, the metal electrode 4 was formed by the lift-off method which vapor-deposits aluminum 
( drawing 4 d). The result of having pulled out with the formed metal electrode 4 and having measured 



the contact resistance R with an electrode 5 is shown in Table 1. The low contact resistance which 
formed CrOx as a barrier layer 8 and which pulled out, was maintaining low contact resistance to the 
metal electrode 4 in the electrode 5 also after BEKU, and was mostly fixed with the baking temperature 
of 200 degrees C or more was shown so that clearly from Table 1 . 
[0014] 

[Example 2] In order to raise the adhesion of the cash-drawer electrode 5 to the transparence substrate 1, 
the CrOx thin film (adhesion improvement layer 9) of 100A of thickness was formed on the 
transparence substrate 1 by sputtering which targeted Cr in Ar ambient atmosphere which introduced 
oxygen ( drawing 5 a), subsequently, oxygen it replaced with free Ar ambient atmosphere, and 
sputtering of the Cr was carried out, Cr thin film (cash-drawer electrode 5) of 2800A of thickness was 
made to deposit ( drawing 5 b), sputtering of the oxygen was again introduced and carried out to Ar 
ambient atmosphere, and the CrOx thin film (barrier layer 8) of 100A of thickness was formed on the 
metal electrode 4 ( drawing 5 c). Patterning of each thin film was carried out by the same etching 
approach as an example 1, and the cash-drawer electrode 5 which equipped the lower layer with the 
adhesion improvement layer 9, and equipped the surface with the barrier layer 8 was formed ( drawing 5 

d) . Subsequently, after BEKU [ inserting the transparence substrate 1 in oven and ] in 150-300 degrees 
C, the metal electrode 4 was formed by the lift-off method which vapor-deposits aluminum ( drawing 5 

e) . 

[0015] The result of having pulled out and having measured the contact resistance R to the metal 
electrode 4 of an electrode 5 pinched with the CrOx thin film of the adhesion improvement layer 9 and 
the barrier layer 8 is shown in Table 1. Also in this case, low contact resistance was maintained 
irrespective of baking temperature. Moreover, when the squares adherence test was presented with the 
substrate / Cr thin film, and the substrate / CrOx thin film / Cr thin film and adhesion was investigated, 
the test result of 75/100 and 100/100 was obtained, respectively, and by making a CrOx thin film 
intervene showed that the adhesion of the cash-drawer electrode 5 to a substrate 1 improved. 
[0016] 

[Comparative Example(s)] After pulling out by the same approach as an example 1 and forming an 
electrode 5 on the transparence substrate 1 except for not forming the barrier layer 8 and the adhesion 
improvement layer 9, the metal electrode 4 was made to deposit. When it pulled out and the formed 
contact resistance R to the metal electrode 4 of an electrode 5 was measured, in the baking temperature 
which contact resistance increases by BEKU so that it may see in Table 1, and exceeds 250 degrees C 
especially, the increment in contact resistance was remarkable. The remarkable increment in contact 
resistance is the result of the deterioration layer 7 generating on the front face of the cash-drawer 
electrode 5, and also becomes the cause to which the temperature up of the organic electroluminescence 
display device is carried out at the time of a drive. 
[0017] 




[0018] 

[Effect of the Invention] As explained above, since the organic electroluminescence display device of 
this invention forms the barrier layer in the surface of the cash-drawer electrode prepared on a 
transparence substrate, even if it is heated in the cases at the time of interlayer insulation film formation 
etc., it is pulled out, and a deterioration layer does not produce it on the surface of an electrode. 
Therefore, the contact resistance of a cash-drawer electrode and a metal electrode is maintained low, and 
it becomes the organic electroluminescence display device which can be driven on a comparatively low 



electrical potential difference. Moreover, when pulling out through an adhesion improvement layer and 
forming an electrode, the adhesion of the cash-drawer electrode to a transparence substrate improves, 
and the good switch-on of a cash-drawer electrode and a metal electrode is maintained. 



[Translation done.] 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention maintains the contact resistance to an electrode low, and relates 
to the organic electroluminescence display device which can be driven on a comparatively low electrical 
potential difference. 
[0002] 

[Description of the Prior Art] As a electrochromatic display which replaces the Braun tube, a liquid 
crystal display panel is various and has spread. However, since a liquid crystal display panel is a method 
which carries out image display with the light which passed the liquid crystal layer from the back light, 
an image may become hard to see with the include angle to see or surrounding intensity. An image is 
observed by visibility sufficient also in a dark place, without the display panel using this point and the 
electroluminescent element which displays a need image by field luminescence changing the 
conspicuousness of an image with an observation include angle. 

[0003] Although various inorganic materials and organic materials are known as an electroluminescence 
ingredient, the organic material which carries out high brightness luminescence with low power attracts 
attention, the structure ( drawing 1 ) to which the display device which used an organic luminescent 
material carried out the laminating of two or more stripe-like metal electrodes 4 which intersect 
perpendicularly with two or more stripe-like transparent electrodes 2, the organic luminous layer 3, and 
a transparent electrode 2 to the transparence substrate 1 one by one — **** — it is. On the transparence 
substrate 1, the laminating of the cash-drawer electrode 5 which flows in a metal electrode 4 is carried 
out. 

[0004] If a drive current is supplied to the predetermined location on XY matrix formed with a 
transparent electrode 2 and a metal electrode 4, the electron from the hole side from an anode plate side 
and a cathode side will recombine by the organic luminous layer 3, an organic emitter molecule will be 
excited, and light will be emitted in the shape of a field. Luminescence is taken out outside through a 
transparent electrode 2 and the transparence substrate 1. The short circuit of the transparent electrode 2 
and metal electrode 4 resulting from the level difference of the transparent electrode 2 edge section was 
prevented, and these people introduced by JP,8-3 1 598 1,A that a clear image was displayed, when 
forming an interlayer insulation film 6 in this organic electroluminescence display device. 
[0005] 

[Problem(s) to be Solved by the Invention] An interlayer insulation film 6 applies for example, a silica 
distribution paste by the predetermined pattern, and is formed of BEKU. Or a polyimide system coating 
is applied and it is formed as a stable polymer coat by making a bridge construct by heat treatment. In 
any case, BEKU is needed for formation of an interlayer insulation film 6, and it is easy to deteriorate 
the front face of the cash-drawer electrode 5. Although the metal with resistance low as an ingredient of 
the cash-drawer electrode 5 is used, if the deterioration layer 7 ( drawing 2 ) generates on a front face by 
BEKU, the contact resistance R with a metal electrode 4 will increase. Consequently, a high electrical 
potential difference is needed for the drive of an organic electroluminescence display device, and 
degradation of the organic electroluminescence display device by the temperature up is also promoted. 
[0006] 

[Means for Solving the Problem] By being thought out that such a problem should be solved and 
forming a barrier layer in the front face of a cash-drawer electrode, this invention is pulled out at the 
time of heating of BEKU etc., prevents deterioration of an electrode, as a result the rise of the contact 
resistance of a cash-drawer electrode and a metal electrode, and aims at offering the organic 
electroluminescence display device which can be driven on a comparatively low electrical potential 
difference. It pulls out, a barrier layer is formed in the surface of an electrode, and the organic 
electroluminescence display device of this invention is characterized by said cash-drawer electrode 
touching the metal electrode which was prepared in the transparence substrate and by which the 
laminating was carried out on the transparence substrate through the organic luminous layer through said 
barrier layer in order to attain the purpose. 

[0007] A cash-drawer electrode is formed with the nature electrical conducting material of a metal 
chosen from Cr, aluminum, Cu, Ag, Au, Pt, Pd, nickel, Mo, Ta, Ti, W, C, Fe, In, Ag-Mg, and Zn. A 
barrier layer is formed with the good refractory metal, the noble metals, the oxide, nitride, or acid nitride 
of heat-resistant deterioration nature. Moreover, a barrier layer can be formed also as a thin layer of the 



. oxide of the nature electrical conducting material for cash-drawer electrodes of a metal, a nitride, or an 
acid nitride. Furthermore, after forming the thin layer of the oxide of the nature electrical conducting 
material for cash-drawer electrodes of a metal, a nitride, or an acid nitride as an adhesion improvement 
layer, a cash-drawer electrode may be formed on a transparence substrate. The barrier layer formed in 
the surface of a cash-drawer electrode is processible using the same etching reagent with the cash- 
drawer electrode containing an adhesion improvement layer. 
[0008] 

[Embodiment of the Invention] The organic electroluminescence display device according to this 
invention has covered the front face of the cash-drawer electrode 5 with the barrier layer 8, as shown in 
drawing 3 . Others have the almost same layer structure as the conventional organic electroluminescence 
display device ( drawing 1 ). By formation of the barrier layer 8, it pulls out at the time of interlayer 
insulation film 6 formation, the front face of an electrode 5 is protected thermally, and generation of the 
deterioration layer 7 is prevented. A metal or alloys, such as Cr, aluminum, Cu, Ag, Au, Pt, Pd, nickel, 
Mo, Ta, Ti, W, C, Fe and In with low resistance, Ag-Mg, and Zn, are used for the ingredient of the cash- 
drawer electrode 5. These metals or alloys are formed on the transparence substrate 1 as a thin film by 
approaches, such as vacuum evaporationo, sputtering, and ion plating. 

[0009] As an ingredient of the barrier layer 8, the refractory metal which does not deteriorate in the case 
of heat treatments, such as BEKU at the time of interlayer insulation film 6 formation, noble metals, the 
oxide, the nitride, the acid nitride, etc. are suitable. When forming the barrier layer 8 by the thickness 
(specifically 10- 100 A, preferably 10-500A, the optimal 10-200A) of extent which does not bar 
conductivity, the ingredient classified into the insulating material is also usable. Specifically, there are 
oxides, such as CrOx, AlOx, MoOx, FeOx, NiOx, AgOx, ZnOx, TaOx, WOx, SiOx, SnOx, CrNx, SiNx, 
CrNxOy, TiCx, TaSnOx, and TaSnOxNy, a nitride, an acid nitride, etc. other than metallic materials, 
such as Au, Pt, Pd, W, Mo, etc. excellent in deterioration-proof nature. 

[0010] Moreover, it is also possible to use the metal used for the cash-drawer electrode 5 or the oxide of 
an alloy, a nitride, or an acid nitride for the barrier layer 8. In the culmination which forms the cash- 
drawer electrode 5 in this case, by introducing oxygen and/or nitrogen into an ambient atmosphere, the 
barrier layers 8, such as a metallic oxide, a metal nitride, and a metal acid nitride, pull out, and it is 
formed on an electrode 5. The barrier layer 8 formed with the oxide, nitride, or acid nitride of the same 
metal as the cash-drawer electrode 5 can carry out patterning using the same etching reagent as the cash- 
drawer electrode 5 in many cases. Although the barrier layer 8 formed in the surface of the cash-drawer 
electrode 5 is effective when preventing generation of the deterioration layer 7 at the time of the BEKU 
processing which forms an interlayer insulation film 6, also not only in the time of BEKU processing 
but in other heat treatment processes, generation of the deterioration layer 7 is controlled effectively, and 
the contact resistance of the cash-drawer electrode 5 to a metal electrode 4 is maintained to lower order. 
[001 1] Furthermore, if sputtering of the Cr is carried out in advance of formation of the cash-drawer 
electrode 5 in Ar ambient atmosphere which introduced oxygen, the thin film of the quality of CrOx will 
be formed on the transparence substrate 1. The nature thin film of CrOx works as an adhesion 
improvement layer 9 ( drawing 5 ) which raises the adhesion of the cash-drawer electrode 5 to a 
substrate 1 . Patterning also of the nature thin film of CrOx can be carried out using the same etching 
reagent as the cash-drawer electrode 5. 
[0012] 

[Example 1] After forming a transparent electrode 2 in the transparence substrate 1, the pure Cr thin film 
of 2900A of thickness was formed by sputtering which used Cr for the target in Ar ambient atmosphere 
( drawing 4 a). Subsequently, introduced oxygen into Ar ambient atmosphere, and pulled out CrOx, it 
was made to deposit on an electrode 5, and the CrOx thin film of 100A of thickness was formed 
( drawing 4 b). It etched into the transparence substrate 1 after the CrOx thin film was formed using the 
etching reagent which contains cerium-nitrate Amon after forming a resist pattern, and by exfoliating a 
resist, patterning of a pure Cr thin film and the CrOx thin film was carried out, and the cash -drawer 
electrode 5 and the barrier layer 8 of a predetermined configuration were formed ( drawing 4 c). Since 
the same etching reagent draws out and patterning of the both sides of an electrode 5 and the barrier 
layer 8 can be carried out at this time, the cash-drawer electrode 5 and the barrier layer 8 of a 
predetermined configuration can be created at a simple process. 

[0013] Subsequently, after BEKU [ inserting the transparence substrate 1 in oven and ] in 150-300 
degrees C, the metal electrode 4 was formed by the lift-off method which vapor-deposits aluminum 
( drawing 4 d). The result of having pulled out with the formed metal electrode 4 and having measured 



the contact resistance R with an electrode 5 is shown in Table 1. The low contact resistance which 
formed CrOx as a barrier layer 8 and which pulled out, was maintaining low contact resistance to the 
metal electrode 4 in the electrode 5 also after BEKU, and was mostly fixed with the baking temperature 
of 200 degrees C or more was shown so that clearly from Table 1 . 
[0014] 

[Example 2] In order to raise the adhesion of the cash-drawer electrode 5 to the transparence substrate 1, 
the CrOx thin film (adhesion improvement layer 9) of 100A of thickness was formed on the 
transparence substrate 1 by sputtering which targeted Cr in Ar ambient atmosphere which introduced 
oxygen ( drawing 5 a), subsequently, oxygen — it replaced with free Ar ambient atmosphere, and 
sputtering of the Cr was carried out, Cr thin film (cash-drawer electrode 5) of 2800A of thickness was 
made to deposit ( drawing 5 b), sputtering of the oxygen was again introduced and carried out to Ar 
ambient atmosphere, and the CrOx thin film (barrier layer 8) of 100A of thickness was formed on the 
metal electrode 4 ( drawing 5 c). Patterning of each thin film was carried out by the same etching 
approach as an example 1, and the cash-drawer electrode 5 which equipped the lower layer with the 
adhesion improvement layer 9, and equipped the surface with the barrier layer 8 was formed ( drawing 5 

d) . Subsequently, after BEKU [ inserting the transparence substrate 1 in oven and ] in 150-300 degrees 
C, the metal electrode 4 was formed by the lift-off method which vapor-deposits aluminum ( drawing 5 

e) . 

[0015] The result of having pulled out and having measured the contact resistance R to the metal 
electrode 4 of an electrode 5 pinched with the CrOx thin film of the adhesion improvement layer 9 and 
the barrier layer 8 is shown in Table 1. Also in this case, low contact resistance was maintained 
irrespective of baking temperature. Moreover, when the squares adherence test was presented with the 
substrate / Cr thin film, and the substrate / CrOx thin film / Cr thin film and adhesion was investigated, 
the test result of 75/100 and 100/100 was obtained, respectively, and by making a CrOx thin film 
intervene showed that the adhesion of the cash-drawer electrode 5 to a substrate 1 improved. 
[0016] 

[Comparative Example(s)] After pulling out by the same approach as an example 1 and forming an 
electrode 5 on the transparence substrate 1 except for not forming the barrier layer 8 and the adhesion 
improvement layer 9, the metal electrode 4 was made to deposit. When it pulled out and the formed 
contact resistance R to the metal electrode 4 of an electrode 5 was measured, in the baking temperature 
which contact resistance increases by BEKU so that it may see in Table 1, and exceeds 250 degrees C 
especially, the increment in contact resistance was remarkable. The remarkable increment in contact 
resistance is the result of the deterioration layer 7 generating on the front face of the cash-drawer 
electrode 5, and also becomes the cause to which the temperature up of the organic electroluminescence 
display device is carried out at the time of a drive. 
[0017] 
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[0018] 

[Effect of the Invention] As explained above, since the organic electroluminescence display device of 
this invention forms the barrier layer in the surface of the cash-drawer electrode prepared on a 
transparence substrate, even if it is heated in the cases at the time of interlayer insulation film formation 
etc., it is pulled out, and a deterioration layer does not produce it on the surface of an electrode. 
Therefore, th e_contact resistance of a cash-drawer electrode and a metal electrode is maintaine djow, and 
it becomes the organic electroluminescence display device which can be driven on a comparativelylDw 



electrical potential difference. Moreover, when pulling out through an adhesion improvement layer and 
fo rming an elect ro de, the adhesion of th e cash-drawer electrode to a transparence substrate improves, 
and the good switch-on of a cash-drawer electrode and a metal electrode is maintained. 



[Translation done ] 



. DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the layer structure of the organic electroluminescence display 
device which prepared the interlayer insulation film 

[Drawing 2] Drawing explaining contact resistance going up by the deterioration layer generated on the 
front face of a cash-drawer electrode 

[Drawing 3] The sectional view showing the layer structure of the organic electroluminescence display 
device which formed the barrier layer according to this invention 

[Drawing 4] Process drawing which produces the organic electroluminescence display device of an 
example 1 

[Drawing 5] Process drawing which produces the organic electroluminescence display device of an 
example 2 

[Description of Notations] 

1 : Transparence substrate 2: Transparent electrode 3: Organic luminous layer 4: Metal electrode 5: 
Cash-drawer electrode 6: Interlayer insulation film 7: Deterioration layer 8: Barrier layer 9: Adhesion 
improvement layer 



